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 Pilot Action City of Vienna – UHI-STRAT 
Vienna 
 Doris  Damyanovic ,  Florian  Reinwald ,  Christiane  Brandenburg , 
 Brigitte  Allex ,  Birgit  Gantner ,  Ulrich  Morawetz , and  Jürgen  Preiss 
 Abstract  The article presents the results of the pilot action “Urban Heat Islands– 
Strategy Plan Vienna” (UHI-STRAT Vienna). It sets out by determining what 
potential consistent consideration of urban climate aspects at different levels of 
action and decision-making has and how to implement such consideration. In a 
second step it looks at today’s and future development of UHI and the urban cli-
mate. The report goes on to explain the three ﬁ elds of action identiﬁ ed, i.e. aware-
ness building, information and public relations for UHI, as well as urban 
infrastructure and large-scale and more detailed technical and structural measures to 
support strong consideration of the issue. It shows up the levels of action in planning 
from the master plan to the actual project and the options available in the course. 
Two feasibility studies reveal how UHI-relevant measures can be implemented in 
designated areas of the city. They make a clear distinction between measures in the 
development of new city quarters and measures in adapting existing ones, and they 
also identify two different levels of planning, the strategic master plan on the one 
hand and the planning of legal provisions, i.e. the land-use and building develop-
ment plans on the other hand. The “Master Plan for Nordbahnstraße – Innstraße” in 
Vienna’s 20th municipal district is used as an example to show how measures can 
be introduced at different stages of the master plan process. Proposed measures can 
be embedded in land-use and building development plans, as demonstrated in the 
case of the quarter surrounding the Vienna University of Technology (Karlsplatz) in 
the 4th municipal district. The studies were assessed as to the feasibility of the mea-
sures proposed, which involved participation of different agencies of the Vienna 
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City Administration. The summary points out the project’s added value for the city, 
indicating that the journey Vienna has taken to protect the climate while at the same 
time adapting to the consequences of climate change is bound for success. 
9.1  Introduction 
 The pilot action “Urban Heat Islands – Strategy Plan Vienna” (UHI-STRAT Vienna) 
is meant to trigger discussion processes, to make the problems entailed in UHI vis-
ible for political decision-makers and the city administration, as well as to offer 
assistance and clearly deﬁ ned solutions. The results of the pilot action UHI-STRAT 
Vienna are helping to put the issue of Urban Heat Islands in the focus of future 
urban development. Increasing heat stress and a rising temperatures during the sum-
mer months as predicted for the City of Vienna can be mitigated by putting into 
place the strategic and technical measures proposed. Protecting and expanding the 
city’s green infrastructure, for example, can effectively reduce the consequences of 
UHI while at the same time improving people’s quality of life and boosting urban 
biodiversity. The pilot action UHI-STRAT Vienna helps the participating adminis-
trative agencies identify the measures relevant for their work, the measures they can 
implement in their own areas of competence, the steering tools and levels at their 
disposal, and the potential of the different measures. The pilot action UHI-STRAT 
Vienna was developed in close coordination with representatives from the Vienna 
City Administration and outside experts on the basis of autonomous yet interlinked 
discourses (Hubo and Krott  2012 ). 
9.2  A Consistent Strategy for UHI in Urban Planning 
 The objective of the UHI-STRAT Vienna is to integrate consistent consideration of 
urban climate aspects at different levels of planning. There is a wide range of tools 
where the (urban) climate already features strongly, along with a number of strate-
gies and rules on how to tackle the phenomenon of Urban Heat Islands. The subject 
matter includes contracts under international law, such as the UN Climate Change 
Convention, Austrian wide approaches, such as the Austrian Strategy on Adaptation 
to Climate Change, regional approaches, such as the Climate Protection Programme 
of the City of Vienna, as well as federal and provincial laws, guidelines, planning 
tools and planning assistance. Mitigating the effects of UHI combined with forward- 
looking urban planning for the prevention of Urban Heat Islands has become a very 
integrative task. Different ﬁ elds of action, steering levels and planning processes are 
either inﬂ uenced by the implementation of measures or inﬂ uence the latter in turn. 
It is important in the context to bear in mind the hierarchy of the planning tools and 
the chronological order the different tools are used in the course of planning. 
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 This is why many aspects of adaptation to climate change have found their way 
into programmes and activities pursued by the City of Vienna, mostly in conjunc-
tion with objectives of environmental protection: 
 The Municipal Department for Environmental Protection has been promoting 
roof and façade greening for many years, measures to this end ranging from presen-
tations, international congresses, publications and consultation with individual proj-
ects. It even has its own test area with several types of roof greening on the 
Department’s ofﬁ ce building. Numerous studies, expert meetings and public rela-
tions activities are dedicated to forward-looking use of rainwater (rainwater manage-
ment), particularly with a view to raising the rate of evaporation. There is positive 
interaction with “ÖkoKauf” (EcoBuy Vienna) , a programme for sustainable pro-
curement, and “Öko Businessplan” (EcoBusinessPlan Vienna), a cooperation initia-
tive with the economic chamber to consult businesses on ecological measures. 
 The ecological criteria set out in UHI-STRAT are in line with the Environmental 
Department’s wildlife conservation programme “Netzwerk Natur” (network nature), 
a topic which is also addressed in the project “Nachhaltiger Urbaner Platz” (sustain-
able urban space), a checklist for sustainable design of urban spaces. 
 “Microclimate” constitutes a separate assessment category along with other 
environmental goods incorporated into the “strategic preliminary assessment of 
environmental impacts caused by housing projects”. This tool is to make different 
locations and projects for the creation of housing more easily comparable and com-
prehensible with regard to their environmental impact at the urban development 
level already. It is to ensure that all environmental aspects are duly considered when 
choosing from different planning options. 
 All of the above programmes and projects are brought together in the city’s Smart 
City Strategy and the Climate Protection and Adaptation Programme (KliP II). 
 Implementation of UHI-STRAT Vienna must be addressed both in the different 
ﬁ elds of action and at the various levels of planning. The UHI effect needs to be 
considered with measures relevant to the city as a whole, as well as with those that 
have a bearing on individual lots or buildings. It means acting strategically and set-
ting speciﬁ c measures within one’s own competence. Aside from large-scale urban 
planning approaches it is also important to build public awareness and make mem-
bers of different Municipal Departments and agencies with the Vienna City 
Administration sensitive to today’s and tomorrow’s challenges in tackling the UHI 
phenomenon. 
 The city administration, builders and developers, private ones too, have the right 
to set measures of their own accord for the purpose of reducing the UHI effect. 
 Circumstances and concepts for reducing or preventing the UHI effect may vary 
depending on the location and occasion. Each development task (e.g. planning a 
new city quarter, adapting and enhancing existing buildings or project-related pro-
cesses) has its own set of actions and measures. Political and legal settings, as well 
as planning instruments provide the basis for realising urban planning and develop-
ment that is sensitive to UHI. Adjustment measures to reduce Urban Heat Islands 
are positioned at various political and legal levels and provide the frame for UHI- 
STRAT Vienna. 
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9.2.1  Consolidation at the European and the National Level 
 The “EU Strategy on Adaptation to Climate Change” (2013) is based on the premise 
that climate protection measures must be paired with adaptation measures if Europe 
is to master the challenges of climate change. From the point of view of the EU 
Commission “it is cheaper to take, early, planned adaptation action than to pay the 
price for not adapting” (COM  2013 , 2). The objective must be to raise climate resil-
ience in Europe. The adaptation options are threefold: “gray” and “green” infrastruc-
ture approaches, as well as “ﬂ exible” structural approaches (COM  2009 ). Promoting 
functions and services within ecosystems is considered imperative as these are con-
sidered more cost-effective and sometimes more viable than simply trusting grey 
infrastructure (COM  2009 , 6). The “Austrian Strategy on Adaptation to Climate 
Change” (2012) adopted by the Council of Ministers also makes it clear that along 
with measures to limit the global rise in temperature it also takes suiTab. and timely 
adaptation measures. This second pillar of climate policy constitutes a major com-
plement to climate protection seeing as it reduces greenhouse gases. More speciﬁ -
cally, the Austrian strategy emphasises the negative effects of heat waves on people’s 
health and the importance of measures to reduce these (Federal Ministry of 
Agriculture, Forestry, Environment and Water Management  2012a ,  b , 5). The rise in 
hot days and the heat stress they create are considered tomorrow’s challenges which 
adaptation measures are required for. Land-use planning is addressed as one of 14 
main ﬁ elds of activity (Federal Ministry of Agriculture, Forestry, Environment and 
Water Management  2012a ,  b , 16). “Prevention of overheating and heat islands and 
compensation of bioclimatic stress for people’s health” is to be made possible by 
providing, in development plans, “green” and “blue” infrastructure for built-up areas, 
as well as “measures with an impact on bioclimate” (Federal Ministry of Agriculture, 
Forestry, Environment and Water Management  2012a ,  b , 117f). The strategy also 
calls for a ‘Climate Prooﬁ ng’ of spatial planning and tools “to systematically con-
sider the impact of climate change” (Federal Ministry of Agriculture, Forestry, 
Environment and Water Management  2012a ,  b , 118f). 
9.2.2  Strategic Approach to UHI-Relevant Aspects in Vienna 
 The City of Vienna has taken a strategic approach to climate-sensitive action and 
measures to adapt to climate change. 
 The objectives and results of the individual aspects were combined to form the 
“ Smart City Vienna Framework Strategy ” adopted by the Vienna City Council 
in 2014. It is an umbrella strategy for the period up to 2050 to be implemented step 
by step, individual objectives being subject to continuous monitoring. The overriding 
goal is to reduce CO 2 emissions from currently 3.1 tons per head to approximately 
one ton (minus 80 % from 1990 to 2050). Unlike comparable strategies in other 
 cities it encompasses environmental protection goals beyond that, such as reducing 
the share of motorised private transport from currently 28 to 15 % by 2030, or 
maintaining the high share of green areas of 50 %. 
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 The current  Climate Protection Programme of the City of Vienna (KliP II) 
encourages strong consideration of the UHI effect in tools of spatial planning, 
nature conservation plans, as well as informal tools. The “Climate Protection 
Programme of the City of Vienna (Klip II) – update 2010–2020” adopted by the 
Vienna City Council has coined as its key goal the reduction of greenhouse gases 
and proposes measures to adapt to and mitigate the impact of climate change. It 
contains a separate ﬁ eld of action dedicated to “mobility and urban structure”. 
Again the focus is primarily on reducing energy consumption. The set of measures, 
however, clearly addresses urban planning measures that are to help reduce the UHI 
effect. Objectives for the ﬁ eld of action “urban structure and quality of life” include 
“pursuing integrated sets of measures to raise the quality of life in built-up urban 
areas (greening street space, courtyards and roofs, reducing soil sealing, upgrading 
green and open space,…)” (Vienna City Administration  2009 , 93). Speciﬁ c mea-
sures are “green paths, multiple use, activating green and open spaces already dedi-
cated, roof greening, neighbourhood gardens and succession gardens” (Vienna City 
Administration 2009, 100). Regional cooperation must ensure “green and open 
space for the long term, linking green space (regionally) and strengthening aware-
ness for agricultural products from the city region (Vienna City Administration 
2009, 105et seq.). KliP II also for the ﬁ rst time stimulates Vienna’s measures to 
adapt to global climate change. 
 The  Urban Development Plan 2025 (STEP  2025 ) in particular broaches the 
issues of urban climate and climate protection. Its aim is to make “climate protec-
tion and adaptation to climate change integral elements of planning, implementa-
tion and further development of city quarters and open spaces”(STEP  2025 , 85). 
This involves, amongst others, creating open and green spaces that can contribute 
towards reducing the UHI effect. Speciﬁ c measures include the greening of roofs 
and facades, as well as planting trees and avenues (STEP  2025 ). The chapter on 
open spaces in STEP  2025 has a separate focus on “adaptation to climate change”. 
Green and open spaces in this context are granted a major role in adapting to climate 
change while special emphasis is placed on their positive inﬂ uence on the urban 
climate. A network of open space is to improve the microclimate in individual city 
quarters. The initiative “urban green instead of air conditioning” wants to identify 
the areas concerned and reduce UHI. 
 The  Vienna Nature Conservation Act wants to protect and “take care of nature 
in all its forms across the city and to ensure urban ecology functions” (Nature 
Conservation Act §1). Protection of green and natural areas includes urban climate 
aspects considering that climate is part of the landscape balance (section 3, para. 2). 
“All measures must be planned and implemented in such a way as not to endanger 
or seriously impair 1. the balance of the landscape, 2. its structure or 3. its  recreational 
effect on human beings” Vienna Nature Conservation Act §4 para 2). Site protection 
as provided for in the Nature Conservation Act essentially ensures that green spaces 
and their role for the climate in Vienna are maintained for the long term. 
 The  Building Regulations for Vienna (Vienna Urban Development, Urban 
Planning and Building Code) set out the principles of urban planning, land use and 
construction engineering. The ﬁ rst part lists the objectives for determining or 
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amending land-use and building development plans. These refer to climate-relevant 
aspects only indirectly, e.g. the objective “to (4.) preserve or create environmental 
conditions that will ensure a healthy environment, in particular with a view to housing, 
work and leisure time ” (Building Code for Vienna, §1, para 2 Z4). 
 Protection of the urban climate has been embedded in the strategic and legal 
tools to enable targeted measures for reducing the UHI effect. 
9.3  UHI and the Urban Climate in Vienna – Status Quo 
and Future Developments 
 Building up natural permeable surfaces is considered the main culprit in the devel-
opment of Urban Heat Islands (Kuttler  2011 ). The UHI effect is further enhanced by 
both a steady decrease and fragmentation of urban green spaces and the waste heat 
produced by industrial processes, air conditioning and motor vehicles. Construction 
developments also increase the surface roughness, slowing down wind speed in the 
course. They prevent cold air ﬂ ows generated in undeveloped “cold air production 
sites” from entering the densely built-up city. Building developments in many cases 
act as an additional blockade for cold air ﬂ ows from undeveloped environs to 
agglomeration areas. Generally speaking temperatures are expected to rise from the 
periphery to the city centre (see Fig.  9.1 ).
 The isothermal map highlights the Urban Heat Islands, the outlines of the built-
 up area, as well as the “hot spots”, such as sealed car parks or industrial areas, and 
“cold spots”, such as parks, agricultural areas and bodies of water in Vienna.
 Forecasts for climate development are subject to a certain amount of uncertainty. 
From today’s point of view temperatures in Vienna are reckoned to increase. “The 
2040ies in the eastern parts of Austria will likely see an increase in temperatures of 
1.3–1.8 °C in winter, 1.8–2.5 °C in spring, 2.0–2.5 °C in summer and 2.5–.0 °C in 
autumn, compared to the 1980s. Heat waves will be on the rise. Between 1961 and 
1990 there were an average of 5.1 heat wave days per year (also known as “Kysely 
days”), between 1976 and 2005 there were as many as 9.1 already, and the current 
forecast for the period between 2010 and 2039 in the centre of Vienna is an average 
17.7 Kysely days per year, the inner districts, because of the UHI effect, being more 
affected by the heat stress than the periphery” (Vienna City Administration 2009, 
196) (Fig.  9.3 ).
 The Central Institute for Meteorology and Geodynamics in Vienna (ZAMG), 
during the project “Focus I” (Zuvela-Aloise et al.  2013 ), calculated high-resolution, 
climate simulations of future heat stress in Vienna and examined the effectiveness 
of adaptation strategies in urban planning aimed at reducing heat stress in densely 
populated areas. The simulation showed how to improve buildings and open spaces 
by raising the amount of green and water surfaces, as well as the level of desealing, 
and by exploiting the Albedo (reﬂ ection coefﬁ cient) effect on surfaces and roofs. 
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 Fig. 9.1  Thermal image of Vienna and surroundings by night. There is a noticeable difference 
between the urban agglomeration and the cooler rural areas (Source: City of Vienna, MA 22) 
 Fig. 9.2  The Fig. shows the average hourly temperature distribution on a given day in the summer 
of 2012 – pictured here are two selected areas in Vienna (see Sect.  9.6.2 ) compared to a rural area 
in Seibersdorf. Results clearly reveal signiﬁ cant differences in the microclimate of the areas stud-
ied, with conspicuously high temperatures in the city centre (Source: Vienna University of 
Technology, Mahdavi et al.  2014 ) 
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The aim was to create a scientiﬁ c foundation for urban planning to build on. The 
MUKLIMO_3 experiments, for the purposes of urban development strategies, 
arrived at the conclusion that there is a great need for adaptation measures if heat 
stress in the city is to be reduced signiﬁ cantly. Targeted small-scale measures, when 
combined with each other, such as increasing the share of green space (+20 %), 
reducing building density (−10 %) and desealing (−20 %), also have a decidedly 
positive effect (Zuvela-Aloise et al. 2013). All of the above can compensate the 
impact of climate change at least to some extent. Model results also revealed that 
because of the topography, the prevailing atmospheric circulation (NW and SE 
winds) and the different urban structures adaptation measures will not be felt the 
same throughout the city. Raising the share of green space (+30 %), for example, 
has a higher cooling effect in the city centre than it does in districts on the 
outskirts. 
9.4  Fields of Action for UHI-STRAT Vienna – City-Wide 
Actions and Actions for Individual Lots and Buildings 
 UHI-STRAT Vienna identiﬁ es three ﬁ elds of action to enhance consideration of the 
UHI effect, i.e. (1) awareness building, information and public relations for UHI, 
(2) urban infrastructure and large-scale strategic measures (3) and more detailed 
technical and structural measures. 
9.4.1  Awareness Building, Information and Public Relations 
 This ﬁ eld of action covers measures aimed at making heat a major issue for future 
urban planning and development and at building awareness among people and plan-
ning experts in general. 
 It is primarily about providing information, whereby a distinction has to be made 
between information for residents and visitors to the city on the one hand and infor-
mation relevant for planning purposes on the other hand. Information on (impend-
 Fig. 9.3  Average annual number of summer days 1981–2010 ( far left ) and possible climate sce-
narios 2071–2100 (Source: Zuvela-Aloise et al.  2013 ) 
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ing) heat stress for the city has been available since 2010. The Vienna Health Board 
in cooperation with the Central Institute for Meteorology and Geodynamics pro-
vides preventive information on expected heat waves on its website and via the local 
media ( http://www.wien.gv.at/gesundheit/sandirektion/hitzebericht.html ). This site, 
as well as that of the Public Health Services of the City of Vienna (MA 15) ( www.
gesundheitsdienst.wien.at ), also explains about what to do in the event of a heat 
wave. 
 Implementing the UHI-STRAT also means building awareness and competences 
for the UHI issue and its impacts among the departments responsible for planning 
and projects at the City Administration. Spatial research and research projects on 
climate change are already generating information relevant for planning to some 
extent. 
9.4.2  Urban Structure, Large-Scale Strategic Measures 
 When implementing measures a distinction is made between long-term strategic 
measures and the more speciﬁ c technical and structural ones, the difference being 
the scale – from the city as a whole down to individual buildings and open spaces – 
and the time horizon. Building an interconnected network of open spaces to gener-
ate and distribute cold air and expanding the tree population in the city are strategic 
measures with a long-term effect. 
9.4.3  Specifi c Technical and Structural Measures 
 This ﬁ eld of action describes different approaches for implementing the strategic 
goals of UHI-STRAT Vienna, as well as large-scale strategic measures for the plan-
ning and project stages. The 24 speciﬁ c technical and structural measures are 
divided into ﬁ ve different areas, (1) green and open spaces (incl. streets), (2) water 
bodies in the city, (3) shading, (4) mobility and (5) buildings. The measures pre-
pared take into account suitable courses of action with both existing and planned 
new structures. 
9.5  Level of Action – From Master Plan to Project 
 Bearing in mind the overarching signiﬁ cance of Urban Heat Islands, the environ-
mental and climate policy approaches for the protection of the (urban) climate and 
the rules and regulations associated with them the following main levels of action 
were identiﬁ ed for UHI-STRAT Vienna: (1) master plans and urban development 
guidelines; (2) strategic environmental assessment (SUP) and environmental impact 
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assessment (UVP); (3) land use and building development plan; (4) planning and 
development of public green and open space; (5) developer competitions, housing 
initiatives and public housing construction; (6) planning and development of public 
utility buildings and (7) subsidising measures. 
 When implementing measures it is important to take into account the hierarchy 
of planning levels and the chronological order different tools are employed in  during 
the planning process. Interfaces with the various tools call for integrated planning 
and harmonisation across departments and agencies if the measures employed 
against the UHI phenomenon are to be successful. 
9.5.1  Master Plans and Urban Planning Mission Statements 
 Urban development mission statements and master plans have a major bearing on 
subsequent steps of planning and development in city quarters (MA 21B,  2010 ). 
They harmonise public and private interests and create the foundation for further 
planning. Urban development structures, building density and distribution of open 
spaces are determined right here. While this planning level is not legally binding it 
is usually conﬁ rmed by a City Council decision to be used as a guiding principle for 
further development. 
 Urban development master plans, as a rule, are developed through a number of 
processes, e.g. citizen participation and competitions, and take into account the 
challenges planning entails, such as planning of new buildings, the development of 
former railway locations or branches of industry. Major subject matter and strate-
gies are incorporated into this planning level to weigh up (partly) contradictory 
urban development objectives, such as densiﬁ cation vs. expansion of open space. 
9.5.2  Strategic Environmental Assessment and Environmental 
Impact Assessment 
 Major projects require various testing methods, more speciﬁ cally the environmental 
impact assessment (UVP) and strategic environmental assessment (SUP). UVP is 
used for the approval of speciﬁ c projects that have a major impact on the environ-
ment while SUP is implemented as early as the planning stage to set the course for 
decisions relevant to the environment. Both assessment methods investigate the 
impact of projects on the following protected goods: human beings, animals, plants 
and their habitat, soil, water, air and climate, landscape, material goods and cultural 
assets, as well as the interactions between them. Climate already ranges high with 
the assessment methods and projects are currently run to ﬁ nd our whether, how and 
to what extent climate change is considered in these methods. 
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9.5.3  Land Use and Building Development Planning 
 Land use and building development planning sets out legally binding conditions for 
all subsequent planning and development processes. Here is where building types, 
building heights and their orographic alignment are decided. Special Conditions 
also determine a number of UHI measures at this stage. Aside from building align-
ments and size, rules may be deﬁ ned to determine the amount of green space on a 
given parcel of land, as well as the size and location if windows. Details on roof and 
façade greening may also be provided at this point. 
9.5.4  Planning and Development of Public Green and Open 
Space 
 Planning and development of public streets, squares, green and open spaces is vital 
for the implementation of UHI-reducing measures, because here is where qualities 
are determined for the long term. Major emphasis is placed on incorporating UHI- 
sensitive criteria into design competitions. Internal guidelines and checklists, some 
of which contain climate-sensitive aspects, facilitate implementation of measures at 
this level. 
9.5.5  Developer Competitions, Housing Initiatives and Public 
Housing Construction 
 Approximately 60 % of households in Vienna live in subsidised apartments 
(Kolbitsch and Stalf-Lenhardt  2008 ). This level of action is therefore relevant for 
many parts of the city. Developer competitions have proven successful in Vienna 
since 1995. The competitions help to promote quality in subsidised apartments. 
Four main criteria are used to assess the quality of drafts: architecture, economy, 
ecology and social sustainability. In addition there are “theme” competitions for 
low-energy and passive houses or car-free housing developments. Competitions to 
date have considered microclimate for the design of open spaces and have also 
included the vision of “climate neutral cities” (e.g. Aspern Urban Lakeside). 
 The housing initiative launched in 2011 has contributed to ensuring quality based 
on a two-tier cooperative planning process. Both programmes have always empha-
sised climate protection but have not paid much attention to adaptations to climate 
change. Evaluation of these instruments (Liske  2008 ) shows that new and quite 
speciﬁ c topics can be integrated into urban development at this level and turned into 
pilot projects for other projects to copy. 
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9.5.6  Planning and Development of Public Utility Buildings 
 Being a “model” in its own sphere of competence allows the City of Vienna to inﬂ u-
ence commercial developers and participants in competitions. This applies to all 
Viennese kindergartens, schools and campuses (Vienna Model where different 
school levels, from kindergarten to secondary schools, share the same building), as 
well as administrative buildings and other city-owned buildings. The “Space Book” 
(Municipal Department 34 – Building and Facility Management) and the “Criteria 
for Energy-conscious Building for Service Buildings in Vienna” (Municipal 
Department 20 – Energy Planning) deﬁ ne quality standards for the purpose. These 
guidelines contain a number of UHI-relevant aspects and measures, such as effec-
tive sun protection, reducing the externally induced cooling energy provided for in 
the building code or avoiding large glass constructions to prevent overheating. 
9.5.7  Subsidising Measures 
 Subsidies are a way of inﬂ uencing private persons and institutions. Municipal 
Department 42 (Parks and Gardens) has been subsidising roof greening, courtyard 
and vertical greening successfully since 2003. Subsidies for roof greening are cal-
culated on the basis of the thickness of the rooting substrate. The example shows 
how subsidies can promote quality-assuring aspects and measures for the reduction 
of UHI.
 Fig. 9.4  Planning levels in the city relevant for the reduction of the UHI effect (source: from top 
to bottom: Stadtentwicklung Wien, Magistratsabteilung 18 – Stadtentwicklung und Stadtplanung, 
2014, STUDIOVLAY; Stadtentwicklung Wien; Büro tilia; Jürgen Preiss, MA 22) 
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9.6  Feasibility Studies 
 The feasibility studies described below want to demonstrate how UHI-relevant mea-
sures can be put into practice using two selected areas in the city as examples 
(Fig.  9.5 ). They make a clear distinction between measures in the development of 
new city districts and measures in adapting existing ones, and also identify two dif-
ferent levels of planning, the strategic master plan on the one hand and the planning 
of legal provisions, i.e. the land-use and building development plans on the other 
hand. The “Masterplan Nordbahnstraße – Innstraße” in Vienna’s 20th municipal 
district is used as an example to show how measures can be introduced at different 
stages of the master plan process. Proposed measures can be embedded in land-use 
and building development plans, as demonstrated in the case of the quarter sur-
rounding Vienna University of Technology (Karlsplatz) in the 4th municipal dis-
trict. Workshops were held with different agencies at the Vienna City Administration 
to assess how the UHI catalogue of measures can feasibly be implemented at these 
planning levels. The Institute for Building Physics and Building Ecology at Vienna 
University of Technology simulated measures for both selected areas (e.g. tree 
planting, roof greening) to ﬁ nd out what impact these measures have on air tempera-
ture (Figs.  9.10 and  9.12 ).
 The results of a survey carried out for the case study UHI STRAT Vienna are 
presented here to set the scene for the description of the feasibility studies. The 
 Fig. 9.5  Location of the two pilot areas in the city (Source: Vienna GIS) 
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survey reﬂ ects people’s attitude towards heat in the city, their behaviour during heat 
waves, as well as their assessment of the measures employed to reduce the UHI 
effect. 
9.6.1  People’s Attitude Towards Heat in the City 
 385 answers were collected during this postal survey among people in Vienna to 
assess their perception and attitudes towards heat in the city. 
 The survey was done in August 2013. Questionnaires were sent to 3792 house-
holds in Vienna, which approximately 10 % of the addressees replied to. 27 blocks 
of ﬂ ats were picked out randomly from different areas in Vienna, some more densely 
built-up than others, and the responses were weighted to arrive at as representative 
as possible a sample. Almost everyone in Vienna has witnessed at least one heat 
wave already. Three quarters consider this a negative experience. Heat is felt par-
ticularly strongly in the streets and in people’s homes (Fig.  9.6 ).
 People in their homes try to adjust to the heat and ﬁ nd ways to reduce its effect. 
Most frequently cited measures to ﬁ ght heat are: open windows during the night 
(88 %), make sure to take in more liquids (86 %), keep blinds and curtains closed 
(80 %). A negligible number of people considered leaving the city or working fewer 
hours an option during the last heat wave. Only 6 % of the respondents used air- 
conditioning in their homes. Approximately half of the respondents used fans. 
 Most frequently perceived public measures against the heat are air-conditioning 
in public transport (64 %), drinking fountains in the city (59 %) and trees in the 
streets (51 %). Respondents have hardly noticed measures, such as brightening of 
street surfaces, shading of pavements or greening of rail or tram tracks. 
 A vast majority (86 %) believes that trees are a suiTab. measure for reducing heat 
stress in the city. An even greater number agrees that trees have a positive effect on 
 Fig. 9.6  Responses to: how did the last heat period affect your wellbeing? (Source: INWE) 
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the streetscape. Most respondents would like to see more trees in their neighbour-
hood (70 %) and across the city (87 %). A majority of 54 % endorses the claim for 
“more trees and fewer parking spaces in my district”. Only 24 % are not in favour 
of this measure (Fig.  9.7 ).
9.6.2  Feasibility Study for the Urban Development Master Plan 
 Planning and realisation of large-scale urban expansion and urban development 
projects can take years and even decades which is why it so important to ﬁ nd ways 
of reducing heat in city quarters at this strategic level. Urban development master 
plans and guidelines require intensive planning processes, usually in combination 
with participation processes. To implement UHI sensitive planning and develop-
ment means to involve experts early on in the process, ideally when preparing the 
strategic objectives for the master plan. 
9.6.2.1  UHI-Relevant Links in the Master Plan Process 
 The following description of ways to incorporate UHI-relevant issues into the 
 different stages of developing an urban development master plan or guideline is 
based on the study “planning as a process” commissioned by Municipal Department 
21B – District Planning and Land Use – to collect experience with master plan 
 processes in Vienna and internationally. Master plan development is characterised 
by the four stages of “opening, setting the programme, consolidating and imple-
menting” (MA 21B  2010 ), during which UHI-relevant issues may be introduced 
and put into practice. 
 During the opening stage political and planning requirements, as well as the vari-
ous expectations with regard to future development are identiﬁ ed. Process struc-
tures and participants are determined at this point so it is imperative to include 
 Fig. 9.7  Responses to: attitude towards measures against heat development, weighted values 
(Source: INWE) 
 
9 Pilot Action City of Vienna – UHI-STRAT Vienna
272
persons knowledgeable in climate-sensitive urban planning. This stage also deter-
mines what basic information, plans, expert reports and studies will be required for 
the process. The master plan process has to specify what basic information on cli-
mate conditions in a city quarter must be obtained (e.g. main wind directions, sig-
niﬁ cance of the area as a cold air production site, link with major cold air corridors 
etc.). 
 Setting the programme for actual planning usually means drawing a rough urban 
development guideline to give the project direction. The interests of politics, inves-
tors, landowners and representatives from the administration are translated into 
functional and structural speciﬁ cations for the development of an area. 
 Structural and urban development criteria to prevent heating in future city quar-
ters may be introduced at this stage. The objectives, challenges and general frame-
work deﬁ ned here provide the setting for further development. Analysing the 
planning area also reveals links that UHI-relevant aspects can be attached to. This 
means, amongst others, assessing the availability of green and open space in neigh-
bouring quarters, wind corridors, air ﬂ ows and water permeability of the soil. 
 The most important step towards incorporating UHI-relevant issues and mea-
sures (see below) at this stage is to deﬁ ne the requirements for preparing qualiﬁ ca-
tion processes and urban development competitions. The actual urban development 
qualiﬁ cation process rounds off this phase. 
 The “consolidation” phase in the planning and development process is about 
turning the competition results into speciﬁ c guidelines, preparing feasible concepts 
and developing detailed implementation projects. By transferring the requirements 
to the land-use plan and preparing the environmental assessments and environmen-
tal impact assessments as needed UHI-relevant strategic objectives and clearly 
deﬁ ned measures are introduced to the process. Issues, such as the effect of planned 
construction on the microclimate, must be dealt with in detail at this stage. 
 The phase is completed by an interface with the legally binding land-use and 
building development planning “Not every urban development aspect in the master 
plan requires binding regulations. By the same token it would be negligent to waive 
binding and reliable regulations in favour of informal agreements ” (MA 21B  2010 , 
51). Ways of embedding UHI-relevant measures in the land-use and building devel-
opment plan are described extensively in the second example. 
 The implementation stage is about developing individual projects for the social 
and technical infrastructure provided by the public authorities, about implementing 
public space and building development. Technical and planning measures to reduce 
the UHI effect are put into practice at this stage (Fig.  9.8 ).
9.6.2.2  UHI Measures in the Master Plan 
for “Nordbahnstraße – Innstraße” 
 “Nordbahnstraße – Innstraße” is located on the premises of the former Nordbahnhof 
(a railway station in the 20th municipal district) developed gradually over the course 
of the past few years. Employees of the Vienna City Administration acted out a 
D. Damyanovic et al.
273
scenario to transfer competition results into an urban development mission state-
ment that encompasses UHI-relevant measures (Fig.  9.9 ).
 To spark the discussion objectives were deﬁ ned for the “competition inviting 
urban development ideas for Nordbahnstraße – Innstraße”. Additional competition 
documentation deﬁ ned quality objectives along with “hard” project requirements, 
such as gross ﬂ oor area, the mix of residential areas/ofﬁ ces/retail/commerce in per-
cent, as well as social infrastructure. Following spatial analyses and information 
campaigns for the public the “general conditions and objectives for the competition 
inviting urban development ideas” (MA 21A  2011 ) were drawn up. It was during 
this early planning stage that the ﬁ rst UHI-relevant goals and criteria were drafted. 
A number of solutions mentioned in the collection of measures were strategically 
positioned at this point already. The objectives for the urban development competi-
tion reveal modalities of how these measures may have a bearing on subsequent 
implementation stages. One of the requirements, for instance, was to create a sys-
tem of green and open spaces with a high quality of use for everybody, another was 
to link the new city quarter with the surrounding main green and open spaces. Other 
requirements included minimising the degree of soil sealing, as well as considering 
and integrating urban climate aspects (sun/shade/wind/humidity) in competition 
submissions across the board (MA 21A  2011 ). 
 Fig. 9.8  Stages of the master plan process and links to implementation of the measures (Source: 
MA 21B  2010 ) 
 Fig. 9.9  Feasibility Study “Nordbahnstraße – Innstraße” – section from an aerial view ( left ) and 
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 There was general agreement among staff from the relevant departments that 
most UHI-reducing measures at this planning level can be introduced during the 
phases of opening and setting the programme for the master plan process. It is 
important if not imperative to coin UHI-relevant propositions in the urban develop-
ment guidelines already. Participatory development during the feasibility study and 
cross-agency discussions about chances and restrictions have proven successful. 
These negotiating processes can set the frame for addressing conﬂ icting objectives 
and challenges and thus support the process of weighing up individual objectives. 
Attention also needs to be paid to bringing on board the “implementers”, e.g. Vienna 
Public Transport for matters relating to designing and placing bus or tram stops, or 
coordinating green and open spaces across construction sites to minimise overheat-
ing in a quarter. Listed below are the points and issues that can and ought to be 
addressed and ﬁ nalised during this early stage of urban planning and development: 
(1) What impact will the planned project have on climate? (2) Which measures for 
reducing the UHI effect can be implemented in the urban development scenario 
proposed? (3) Who is responsible for implementation? (4) Which tools will be 
employed and which planning processes applied to implement the measures? Which 
challenges does or may implementation pose? 
9.6.2.3  Modelling Measures and Their Impact with the Example 
of “Nordbahnstraße – Innstraße” 
 The Department of Building Physics and Building Ecology at Vienna University of 
Technology (Mahdavi et al.  2014 ) was commissioned to simulate the impact of the 
master plan on microclimate based on the results of the winner in the competition 
inviting ideas for development of the former brownﬁ eld Nordbahnstraße – Innstraße. 
 As soon as the buildings were simulated the mean night air temperature in the 
area under investigation was seen to rise. This may be explained by a reduced sky 
view factor, an increase in thermal mass in the area and an increase in the long-wave 
radiation emitted as a result. In the daytime, however, a signiﬁ cant reduction in 
mean air temperature was noted (see Madhavi et al. 2014) (Fig.  9.10 ).
 Fig. 9.10  ENVI-met model before and after building development plus a comparison of average 
hourly temperatures in the course of a reference day before and after building development 
(Source: TU Vienna, Mahdavi et al.  2014 ) 
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9.6.3  Feasibility Study at the Level of Land-Use and Building 
Development Planning 
 Permissible utilisation and development on individual sites are made legally bind-
ing for owners and developers during land-use and building development planning. 
As a rule sites are zoned for building purposes, as green areas or as trafﬁ c areas. 
Aside from this classiﬁ cation the land-use and building development plan also 
deﬁ nes the building categories, building methods and building regulations, height 
and cross-section of trafﬁ c areas (§5 Vienna Building Code), as well as additional 
deﬁ nitions and “Special Conditions”. 
9.6.3.1  UHI-Relevant Links in the Land-Use and Building 
Development Plan 
 In principle a distinction has to be made between new developments and structural 
improvements to existing buildings. Of course, there is more scope for implement-
ing UHI-relevant measures with new developments. However, there is a wide range 
of regulations that can be implemented for future projects in existing buildings as 
well. Where major changes are made to existing buildings these must be adapted to 
the land-use and building development planning valid at the time. Again, this proves 
the long-term strategic signiﬁ cance of this planning level. 
 Essentially there are two areas where UHI-relevant topics and measures can be 
incorporated: in the drawn and in the written part. The drawn part sets out rules for 
escape routes, conditions for use or building classes, i.e. rules to do with the urban 
structure and the shape of buildings, as well as measures aimed speciﬁ cally at reduc-
ing the UHI effect, such as various greening measures, or at mitigating the impact, 
such as requirements for shaded pathways and arcades. “Special Conditions” (BB) 
in the written part of the building development plan contain speciﬁ cations for the 
deﬁ ned area, offering additional suggestions for integrating measures to reduce the 
UHI effect. This includes, in particular, targets for garden design, roof greening, 
façade greening, desealing, greening of courtyards and tree planting. 
 Measures in the drawn part may range from directions of the streets to the geom-
etry of a building. Streets heat up more in the course of a day than their environ-
ment. It is recommended that street layout and adjacent buildings with a shading 
effect on the streets are considered at this level. The width of streets is connected to 
the height of buildings with relevant regulations set out in the Vienna Building Code 
(§75 para. 4). These regulations are generally applicable with the exception of pro-
tected zones or areas designated “urban development hotspots”. There is little point 
in narrowing the cross sections of streets as this would necessitate a reduction in 
building heights to avoid difﬁ culties with lighting and exposure to light. Wider cross 
sections combined with green infrastructure can help to reduce the UHI effect. 
Depending on the direction of a street (E-W, N-S) measures, such as planting rows 
of trees or utilisation of surfaces may have more or less of an impact. Alignment of 
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streets must take into account the main wind direction so as not to hinder the 
exchange of air. The height of buildings, their position in relation to each other and 
the shade they subsequently produce must be coordinated separately for each loca-
tion. There is no rule of thumb here as the local wind situation, topography and 
supply of green space vary widely. For complex urban development situations or 
where climate challenges, such as strong winds, prevail microclimate simulation 
with different building scenarios is recommended. The drawn part can set the scene 
for “public pathways” and “arcades” for sun protection along major pedestrian axes. 
Measures may also be speciﬁ ed in the written part, i.e. the special conditions, as 
demonstrated in the second, inner-city example below. 
9.6.3.2  UHI for the Land-Use and Development Plan for Karlsplatz 
and Surroundings 
 The second example is located in the area surrounding Vienna University of 
Technology in the 4th municipal district of Vienna. An analysis was made as to how 
to incorporate requirements when revising the land-use plan to make sure that new 
constructions with and renovations of existing buildings take into account the phe-
nomenon of UHI. Most of the area was developed during the Gründerzeit (in the late 
nineteenth century) with an utilisation mix of apartments, ofﬁ ces and commerce 
and is comparable to many quarters in the city centre of Vienna. 
 Special Conditions are particularly suitable for determining how UHI-relevant 
measures can be implemented in areas already developed. The Fig.  9.11 shows the 
potentials staff from the Vienna City Administration gathered during an experimen-
tal game based on the requirements set out in the Special Conditions for land-use 
and building development planning. The Special Conditions proposed are con-
cerned primarily with tree planting, roof and façade greening, landscape design of 
surfaces, as well as with requirements that have a bearing on the level of soil  sealing, 
both in public and in private areas. Qualities, such as substrate thickness with roof 
 Fig. 9.11  Feasibility Study “Karlsplatz” – section from an aerial view ( left ) and the measures 
discussed ( right ) (Source: City of Vienna) 
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greenings, or accessibility of roof gardens may also be deﬁ ned in the Special 
Conditions. Other issues addressed may include taking the necessary steps to enable 
tree planting along streets and in public squares, determining the permissible per-
centage of sealing on a plot of land to reduce the level of soil sealing in park areas 
or specifying whether arcades are to be built in the area (Fig.  9.11 ).
9.6.3.3  Modelling Measures and Their Impact with the Example 
of Karlsplatz and Surroundings 
 Three adaptation measures were modelled for assessment of the city centre. The 
scenarios include: a base case without measures, (1) tree planting, (2) roof greening 
and (3) a combination of tree planting and roof greening. The ﬁ gures below show 
the difference in climate conditions between the current building stock and the sim-
ulated implementation of individual measures on a reference day. The models were 
built by the Department of Building Physics and Building Ecology, Vienna 
University of Technology using ENVI-met 4.0 (Mahdavi et al.  2014 ). Clearly visi-
ble are the differences in air temperature between the current situation and after the 
simulated impact of the measures selected. 
 Results reveal that adaptation measures have the potential to reduce air tempera-
ture in the research areas on hot summer days. As expected different adaptation mea-
sures also have different levels of impact. Roof greening in the city centre has no 
noticeable effect on air temperature in the open spaces of streets (scenario 2), while 
trees do (scenario 1). The combination of the two selected measures proved particu-
larly effective (scenario 3). Looking at the time patterns showed that differences in 
air temperature are more distinct in the evening and during the night (see Fig.  9.12 ).
 Fig. 9.12  The research area in the ENVI-met model and after implementation of selected adapta-
tion measures, as well as average hourly temperature on a reference day, shown for the current 
building stock and for the three adaptation scenarios (Source: Vienna University of 
Technology, Mahdavi et al.  2014 )  
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 Fig. 9.13  Cover of the UHI-STRAT Vienna; Download (in German): https://www.wien.gv.at/
umweltschutz/raum/pdf/uhi-strategieplan.pdf  
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9.7  Conclusion 
 The pilot action UHI-STRAT Vienna shows how measures for reducing the UHI 
effect can be implemented in urban planning and urban development in Vienna. 
There is in fact a wide range of tools to trigger action at various levels of planning 
and to make urban planning climate-sensitive, from strategy planning to develop-
ment and completion. Close cooperation with the administrative agencies relevant 
for planning conﬁ rmed that existing tools of urban planning, formal and informal, 
are quite capable of reducing the UHI effect. Many examples revealed during the 
project process are proof that urban climate is an issue already for many administra-
tive agencies in their day-to-day business. The examples can help to make sure that 
Vienna will continue its successful venture of protecting the climate while at the 
same time adapting to the impact of climate change. This must be considered at an 
early stage at the strategic level and then broken down to the various levels of plan-
ning and ﬁ nally development. 
 “Green” measures proved especially effective for Vienna. A growing city where 
densiﬁ cation of built-up areas is necessary to keep distances short can employ these 
measures to create green and recreational areas for residents, while at the same time 
reducing the UHI effect. There are strong synergies between measures to reduce the 
UHI effect and other strategies pursued by the City of Vienna, e.g. reducing (leisure 
time) trafﬁ c, promoting biodiversity, improving water retention and establishing a 
network of open space. UHI-STRAT Vienna provides the setting for the implemen-
tation of these measures Fig.  9.13 . 
 Open Access  This chapter is distributed under the terms of the Creative Commons Attribution 4.0 
International License ( http://creativecommons.org/licenses/by/4.0/ ), which permits use, duplica-
tion, adaptation, distribution and reproduction in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, a link is provided to the Creative Commons 
license and any changes made are indicated. 
 The images or other third party material in this chapter are included in the work's Creative 
Commons license, unless indicated otherwise in the credit line; if such material is not included in 
the work's Creative Commons license and the respective action is not permitted by statutory regu-
lation, users will need to obtain permission from the license holder to duplicate, adapt or reproduce 
the material. 
 References 
 COM. (2009). Weissbuch - Anpassung an den Klimawandel: Ein europäischer Aktionsrahmen, 
Brüssel. 
 COM. (2013). Mitteilung der Kommission an das Europäische Parlament, den Rat, Den 
Europäischen Wirtschafts- und Sozialausschuss und den Ausschuss der Regionen - Eine 
EU-Strategie zur Anpassung an den Klimawandel, Brüssel. 
 Federal Ministry of Agriculture, Forestry, Environment and Water Management (Eds.). (2012a). 
Die österreichische Strategie zur Anpassung an den Klimawandel. Teil 2 – Aktionsplan. 
Handlungsempfehlungen für die Umsetzung (Austrian strategy on adaptation to climate 
change, part 2 – action plan. Recommendations for implementation) Vienna. 
9 Pilot Action City of Vienna – UHI-STRAT Vienna
280
 Federal Ministry of Agriculture, Forestry, Environment and Water Management (Eds.). (2012b). 
Austrian strategy on adaptation to climate change, Part 2 – action plan. Recommendations for 
implementation. Available online:  http://www.bmlfuw.gv.at/dms/lmat/umwelt/klimaschutz/
klimapolitik_national/anpassungsstrategie/strategieaussendung/Anpassungsstrategie_
Aktionsplan_23-10-2012_MR.pdf 
 Hubo, C. & Krott M. (2012). Erfolgsfaktoren im Naturschutz und ihre Förderung durch Programme 
am Beispiel chance.natur. In GAIA 21/2 (2012), 135–142 (success factors in nature conserva-
tion and programmes to promote these using the example of chance.natur). 
 Kolbitsch A., & Stalf-Lenhardt, M. (2008). Studie über Wirtschaftlichkeitsparameter und einen 
ökonomischen Planungsfaktor für geförderte Wohnbauprojekte in Wien. Vienna (German) 
(study on feasibility parameters and an economic planning factor for subsidised housing proj-
ects in Vienna). 
 Kuttler W. (2011). Klimawandel im urbanen Bereich. Teil 2, Maßnahmen.  Environmental Sciences 
Europe, 23 (21) (climate change in urban areas, part 2, measures). 
 Liske H. (2008). Der “Bauträgerwettbewerb” als Instrument des geförderten sozialen Wohnbaus in 
Wien – verfahrenstechnische und inhaltliche Evaluierung. Vienna (“developers competitions as 
a tool for subsidised social housing in Vienna.”) 
 Mahdavi A., Kiesel K., Vuckovic M. (2014). ENVI-met Simulation of Karlsplatz and Nordbahnhof, 
TU Vienna. 
 Municipal Department 21 B. (2010). Planung als Prozess- Gestaltung dialogorientierter Planungs- 
und Umsetzungsprozesse. Werkstattbericht Nr. 109. Vienna (German) (planning as a process – 
designing dialogue-focused planning and implementation processes). 
 Municipal Department 21A. (2011). Städtebaulicher Ideenwettbewerb, Zielsetzungen Freiraum / 
Gender Mainstreaming. 
 STEP 2025. (2014). Stadtentwicklungsplan 2025. Vienna (German) (urban development plan 
2025). 
 Vienna City Administration 2009, MDKLI. (2009). Klimaschutzprogramm der Stadt Wien. 
Fortschreibung 2010–2020. 
 Zuvela-Aloise et al. (2013). Future of Climatic Urban Heat Stress Impacts – Adaption and mitiga-
tion of the climate change impact on urban heat stress based on model runs derived with an 
urban climate model.  http://www.zamg.ac.at/cms/de/forschung/klima/stadtklima/focus-i 
D. Damyanovic et al.
